Various dog breeds can differ markedly not only in size and shape but also in behavioral traits, suggesting that some behavioral traits are under genetic control. In humans, reports indicate that personality can be affected by genetic polymorphisms of proteins involved in regulation of neurotransmitters such as dopamine and serotonin and hormones such as androgen and estrogen. In the previous studies, we found that the longer alleles of a VNTR in exon III of the dopamine receptor D4 gene might affect aggressiveness in dogs. However, the number of genes surveyed is not enough and genetic systems affecting canine behavior are still unknown. In the present study, we surveyed 2 polymorphic glutamine repeat regions of the canine androgen receptor gene (AR) in 30 dog breeds (720 individuals) and 2 wolf subspecies (30 individuals). In the first repeat (Q1), we detected 3 alleles, Q1-10, Q1-11 and Q1-12, each includes 10, 11 and 12 deduced poly-glutamines, respectively. In the second repeat (Q2), 6 alleles, Q2-22, Q2-23, Q2-24, Q2-25, Q2-26 and Q2-27, including two new alleles (Q2-26 and Q2-27) were detected. Allele frequencies differed greatly among breeds/subspecies. These polymorphisms in AR may be useful markers for further analysis of the association of genes with reproductive traits and behavioral ones.
INTRODUCTION
The androgen receptor gene (AR) belongs to a family of nuclear transcriptional regulatory proteins that are activated by androgen binding (Choong & Wilson 1998 ). The AR is located on the X-chromosome and is composed of 8 exons. The first exon contains a highly polymorphic CAG or CAA repeat that encodes a polyglutamine tract in the protein. Expansion of the repeat to z 40 trinucleotides causes a neurodegenerative disorder called Kennedy's disease (La Spada et al. 1991) . Increased repeat number has been associated with decreased transactivation activity of the mutant androgen receptor protein in vitro (Chamberlain et al. 1994; Irvine et al. 2000) . Even within its normal range (4 to 33) (Westberg et al. 2001) , the repeat number induces several clinical problems. For example, relatively short repeats are likely associated with higher risk of prostate cancer (Hsing et al. 2000) and genital abnormalities (Lim et al. 2001) , but with lower risk of infertility (von Eckardstein et al. 2001 ) and breast cancer (Haiman et al. 2002 (Benjamin et al. 1996) . We found that longer alleles of the corresponding region of dogs (Niimi et al. 1999 (Niimi et al. , 2001 ) might affect aggressiveness in dogs (Ito et al. 2004 ).
However, the number of genes surveyed is not enough and genetic systems affecting canine behavior are still unknown. In the present study we hypothesize that (Shibuya et al. 1993) . However, there has been no report on allele frequency distribution among canine breeds in 2 poly-Q repeats. In the present study, as the first step to elucidate the association between AR polymorphism and behavior, we surveyed allele frequency distribution of AR in 30 canine breeds and 2 wolf subspecies. 
MATERIALS AND METHODS

Preparation
DISCUSSION
In the present study, we surveyed the polymorphic glutamine repeat of AR in a wide range of dog breeds. We detected 3 alleles in Q1 and 5 alleles in Q2, and allele frequency distribution greatly differed among dog breeds.
Wolves were also polymorphic, and the allele Q2-27, which was not detected in dogs, was detected in European wolf with a rather high frequency. The allele Q2-27 was not 
